Two new 3,4-seco-apotirucallane triterpenoids, Apowalsogynes A and B (1 and 2), were isolated from the barks of Walsura chrysogyne, and their structures were determined on the basis of the NMR and CD spectra, and by using the modified Mosher's method. In addition, the cytotoxic activities of 1 and 2 against various cancer cell lines were evaluated.
Walsura, a genus belonging to Meliaceae, is composed of about 16 species distributed from Sri Lanka to the Himalaya and Indochina through Malaysia, Indonesia to New Guinea. [1] The plants of this genus have been reported to produce limonoids, dammarane, tirucallane and apotirucallane triterpenoids. [2] [3] [4] [5] [6] [7] [8] [9] [10] In our search for new bioactive compounds, [11] [12] [13] [14] [15] [16] we isolated several 11,12-seco limonoids, walsogynes A-G, from Walsura chrysogyne (Miq.) Bakh.f. [3, 17] Further investigation on the extract of W. chrysogyne yielded two new 3,4-seco-apotirucallane triterpenoids, apowalsogynes A and B (1 and 2, Figure 1 ), and their structure elucidation and cytotoxic activity against several cancer cell lines are reported herein.
Apowalsogyne A (1) was obtained as white amorphous powder, and the HRESIMS displayed a pseudomolecular ion peak at 671.3792 (M + Na) + Four partial structures; a (C-1 ~ C-2), b (C-5 ~ C-7), c (C-9 to C-11), and d (C-15 ~ C-17 and C-20 ~ C-24) were deduced from 1 H-1 H COSY correlations of 1 ( Figure 2 ). The HMBC correlations of H 3 -19 to C-1, C-5, C-9 and C-10 suggested the connectivity of a, b, c and CH 3 -19 through C-10. The connectivity of b, c, C-14, and CH 3 -30 through C-8 was deduced from the HMBC correlations of H 3 -30 to C-7, C-8, C-9, and C-14. The HMBC correlations of H 3 -18 to C-12, C-13, C-14, and C-17 indicated the connectivity of CH 2 -12, C-14, CH-17 and CH 3 -18 through C-13. The presence of a cyclopentene ring and a tetrahydrofuran ring were deduced from the HMBC correlations of H 2 -16 to C-14 and H-21 to C-23, respectively. The presence of a methoxy carbonyl at C-2, an isopropenyl at C-5, and a 2-hydroxypropan-2-yl at C-24 were concluded from the HMBC correlations of H-1 and  H 3.63 (3H, s) to C-3, H 3 -29 to C-4, C-5 and C-28, and H 3 -27 to C-24, C-25 and C-26, respectively. In addition, the HMBC correlations of H-1 and  H 2.01 (3H, s) to  C 172.3 suggested the existence of an acetoxy group at C-1, the HMBC correlations of H-7 and  H 1.98 (3H, s) to  C 171.9 indicated the presence of an acetoxy group at C-7, and the HMBC correlatioln of  H 3.38 (3H, s) to C-21 suggested the presence of a methoxy at C-21. Thus, 1 was concluded to be a new 3,4-seco-apotirucallane (or apoeuphane) triterpenoid as shown in Figure 2 . The absolute configuration of 1 was assigned by a combination of modified Mosher's method and comparison of the calculated and experimental CD spectra. The absolute configuration of C-24 was determined by modified Mosher's method to be S. [18] On the other hand, the absolute configuration of rings B, C, D, and E was assigned to be 1S,5R,7R,8R,9S,10S,13S,17S,20S,21R,23R,24S from the result of the CD spectra calculation ( Figure 5 ). Apowalsogyne B (2) was obtained as white amorphous powder, and the HRESIMS displayed a pseudomolecular ion peak at 671.3785 (M + Na) + corresponding to the molecular formula C 36 H 56 O 10 . IR absorptions indicated the presence of hydroxyl (3530 cm -1 ) and carbonyl (1743 cm -1 ) groups. Analyses of the 2D NMR data revealed an identical planar structure to that of 1. The significant differences on the ROESY data of 1 and 2 were the observation of H-21/H 3 -18 and H-20 ROESY correlation in 2, suggesting the cofacial disposition of H-20 and H-21 in 2. The absolute configuration of C-24 was determined to be S by using the modified Mosher's method, and the CD calculation of 2 ( Figure 5 ) suggested the absolute configuration of rings B, C, and D of 2 to be identical to 1. Thus, 2 was concluded to be C-21 epimer of 1. 
Extraction and isolation:
The dried ground barks of W. chrysogyne (440 g) were extracted successively with MeOH and 54 g of extract were obtained. The total extract was successively partitioned with n-hexane, EtOAc, n-BuOH, and water. The EtOAc-soluble materials (11.5 g) were separated with a silica gel column (CHCl 3 /MeOH, 1:0 → 0:1) and fraction eluted with CHCl 3 /MeOH (9:1) was further purified with a silica gel column (n-hexane/CHCl 3 /MeCN, 5:2:1 → 0:2:1). Subsequent separation of fraction eluted with n-hexane/CHCl 3 /MeCN (4:2:1) using a silica gel column (n-hexane/CHCl 3 /MeCN, 4:1:1 → 2:1:1) and an ODSsilica gel column (MeOH/H 2 O, 7:3) yielded 1 (5.9 mg, 0.0013%) and 2 (6.1 mg, 0.0014%). Circular Dichroism spectra calculations and cytotoxicity: The DFT calculations and cytotoxicity assay were performed with the same procedure reported in reference 17.
